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ABSTRACT 

An investigation into the feasibility of measuring wake velocity profiles in a 
towing tank using hot film probes has been conducted. Results show that such a 
system is feasible, but care must be taken to minimize calibration errors due to the 
small velocity differences being measured. Included are calibration data and plots of 
wake profiles behind a sphere measured at the U.S. Naval Academy’s 
Hydromechanics Laboratory and the MIT Ship Model Towing Tank. These plots 
show the effect of the presence of a free surface on the development of a turbulent 
wake. Data collected using the hot film system can be used as an input to analytic 
wake algorithms, compared to wake prediction or visualization techniques. 
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Chapter 1 : INTRODUCTION 



1.1 Wake Detection 

The problem of detecting ship wakes has received a great deal of attention in 
the past decade due to developments in ocean surveillance technology. "Seasat, an 
ocean-imaging satellite launched in 1978, revealed to the scientific community at 
large what Government investigators probably already knew: surface patterns 
associated with currents, seabed topography and internal waves many meters below 
the surface of the ocean can be imaged by a space-based microwave synthetic- 
aperture radar. ... Although the Seasat images confirmed that under some conditions 
synthetic aperture radar can detect modulations in ocean-surface roughness, the 
mechanism by which this occurs is not clearly understood." 1 Ship wakes many 
miles long have been observed in high sea states using synthetic-aperture radar 2 as 
well as infrared sensors. This thesis is part of a basic MIT research program to better 
understand the dynamics of ship wakes. 

Rapid developments have already been made in computational analysis and 
prediction of wake characteristics and propagation. 3 Wake velocity measurements 
can be used as an input to analytic wake algorithms and compared to prediction and 

3 Tom Stefanick, 'The Nonacoustic Detection of Submarines," Scientific American, 
March 1988, p. 46. 

2 For information on synthetic aperture radar see Charles Elachi, ' Radar Images of the 
Earth from Space," Scientific American. December, 1982. 

3 G. S. Triantafyllou, "Three Dimensional Instability Modes of the Wake Far Behind a 
Ship" Proceedings, 18th ONR Symposium on Naval Hydrodynamics. Ann Arbor, MI, (1990), 
to appear. 
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